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Abstract: Objective. This study aimed to validate the French adaptation of the Consensus Auditory- 
Perceptual Evaluation of Voice (CAPE-Vf) for assessing voice disorders in France. The CAPE-Vf addresses 
limitations of the GRBAS by providing a more sensitive, standardized approach to evaluating six vocal 
parameters (overall severity, roughness, breathiness, strain, pitch, and loudness) on three tasks (sustained vo-
wels, sentence reading, and spontaneous speech). The study focused on investigating the intra- and inter-rater 
reliability, as well as the convergent and discriminant validity of the CAPE-Vf.  
Methods. Thirty-four dysphonic and seven euphonic native French speakers participated in the study. 
Thirteen speech-language pathologists from France evaluated the voice samples using both the CAPE-Vf and 
GRBAS tools at a one-week interval. Intra- and inter-rater reliability were calculated using intraclass corre-
lation coefficients (ICC), while convergent and discriminant validity were measured by correlating CAPE-Vf 

with GRBAS and Voice Handicap Index (VHI) scores, respectively. 
Results. The CAPE-Vf showed good intra-rater reliability for overall severity (mean ICC: 0.89), strain (ICC: 0. 
83), and pitch (ICC: 0.88), while roughness, breathiness, and loudness exhibited moderate reliability. Inter-rater 
reliability was low for most parameters, except overall severity, which demonstrated good reliability (mean ICC: 
0.77). Strong correlations were observed between CAPE-Vf and GRBAS Grade (mean r: 0.84), supporting its 
convergent validity. Moderate correlations were found for roughness, breathiness, and strain. The CAPE-Vf’s 
correlation with the VHI was moderate (mean r: 0.53), reflecting its discriminant validity. 
Conclusion. The CAPE-Vf is a valid and reliable tool for perceptual assessment of voice disorders in French- 
speaking populations, with stronger psychometric properties than the GRBAS, particularly for intra-rater re-
liability and overall severity. While inter-rater reliability was lower, qualitative feedback suggested that im-
provements to the protocol, particularly for pitch and loudness ratings, could enhance its clinical applicability. 
The findings support the CAPE-Vf as a comprehensive tool for standardized clinical voice assessment. 
Key Words: Voice assessment—Auditory-perceptual—CAPE-V—French—Validity—Reliability..   

INTRODUCTION 
The European Laryngeal Society’s guideline for the mul-
tidimensional assessment of voice disorders requires a 
combination of (a) a videolaryngostroboscopic investiga-
tion by a ear, nose, and throat physician (ENT); (b) in-
strumental measures; (c) a perceptual voice quality 
assessment by the clinician; and (d) a self-assessment of 
voice-related quality of life by the patient.1,2 To date, 
perceptual rating of the patient’s voice remains the gold 
standard in clinical voice assessment.3 This method is 
considered the most clinically relevant and ecologically 
valid tool for analyzing the voice, given that voice itself is 
inherently a perceptual phenomenon that is meant to be 
heard.4 The most common tools used for perceptual 

assessment5 are the GRBAS6 and the Consensus Auditory- 
Perceptual Evaluation of Voice (CAPE-V).7 

The GRBAS is composed of five simple four-point scales 
and is widely used by clinicians and researchers8 to assess 
the overall grade of severity (G), roughness (R), breathiness 
(B), astheny (A), and strain (S). The GRBAS can be used 
with any vocal production, such as a sustained vowel or 
spontaneous speech for a more natural representation of 
the patient’s voice.9 Although long used as a reference tool, 
the GRBAS has been the subject of various studies ques-
tioning its validity and reliability.8,10–12 Two major lim-
itations of this tool are (1) the scoring on Likert scales and 
(2) the absence of a standardized protocol, which decreases 
the intra- and inter-rater reliability of the ratings.8 

To address these limitations, the CAPE-V was developed 
during a consensus conference by the ASHA “Special 
Interest Group 3—Voice and Voice Disorders” in June 
2002 in Pittsburgh, USA. In the original American version, 
perceptual assessment is conducted based on a standar-
dized protocol consisting of two sustained vowels, six 
sentences eliciting specific vocal behaviors (eg, soft and 
hard glottal attacks, nasality), and a spontaneous speech 
sample in response to the question “Tell me about your 
voice problem” or “Tell me how your voice is functioning”. 
Six voice characteristics are assessed on a 100-mm hybrid 
visual analog scale (VAS) labeled with categorical markers 
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(mild, moderate, and severe): overall severity, roughness, 
breathiness, strain, pitch, and loudness. If the vocal im-
pairment varies by task, the evaluator places multiple 
markers and numbers them accordingly (eg, #1 for the 
sustained vowel task, #2(a) for the first sentence, etc). To 
the right of each scale, the clinician can further indicate if 
the vocal quality is consistently or intermittently present. 
Two blank VAS are also provided for the clinician to assess 
other vocal characteristics if needed. Finally, a space is 
provided for additional comments on resonance and other 
voice characteristics such as diplophonia, fry, and falsetto. 
The CAPE-V’s standardized administration protocol al-
lows for a more comprehensive assessment of vocal beha-
viors and enhances the rating reliability. Additionally, the 
use of VAS allows for a more sensitive and precise scoring, 
providing data that are more suitable for statistical ana-
lysis13 and achieving better reliability than Likert scales.8,11 

Various studies have confirmed its psychometric super-
iority (eg, better inter-rater reliability8,14 and higher sensi-
tivity to the fine parameters of voice disorders12). 

Given the influence of sociocultural factors—including 
language both on the speaker’s and on the rater’s side—on 
the perception and description of voice quality,15–21 the 
CAPE-V has been adapted and validated in more than 12 
languages.14,22–38 As no standard guidelines exist for these 
adaptation efforts, a heterogeneity of methods and expert 
collaborations was employed, as highlighted in a recent 
systematic review.38 In 2023, a French adaptation of the 
CAPE-V (CAPE-Vf) was developed in Belgium, as part of 
an international collaboration between voice researchers in 
Belgium, France, and Quebec.39 After consulting a linguist 
for initial translation of the CAPE-V sentences considering 
the originally targeted vocal behaviors and the specificities 
of the French language, this adaptation effort used a three- 
round Delphi process. An expert panel was iteratively 
consulted about the task stimuli (vowels, sentences, and 
question), the rating scales, and the wordings to describe 
the evaluated vocal characteristics. The final protocol of 
the CAPE-Vf, consensually approved by the Delphi expert 
panel after the third round, consists of the sustained vowel 
/a/, six sentences, and an emotionally neutral question to 
elicit semispontaneous speech. A significant modification 
was made to the scoring system of the CAPE-Vf: while the 
American version and adaptations in other languages in-
clude the labels “MI” (“mildly deviant”), “MO” (“moder-
ately deviant”), and “SE” (“severely deviant”) beneath 
each VAS, the creators of the French version decided to 
remove these markers with the consensus of experts during 
the Delphi study. This decision aimed to avoid the clus-
tering of ratings around the verbal severity markers, as also 
highlighted by Nagle.40 

Given the superior psychometric properties of the 
CAPE-V compared with the GRBAS as established by 
previous studies, the present study aimed to answer the 
following question: Is the French adaptation of the CAPE- 
V a reliable and valid tool for the perceptual assessment of 
voice in France? Three hypotheses were investigated: (1) 

the CAPE-Vf demonstrates good intra- and inter-rater re-
liability (ICC ≥ 0.75) for all assessed parameters and its 
reliability is higher than that of the GRBAS; (2) the CAPE- 
Vf demonstrates good convergent validity, as measured by 
a strong correlation (r ≥ 0.70) with the different parameters 
of the GRBAS; (3) the correlation between the overall se-
verity score of the CAPE-Vf and the total Voice Handicap 
Index (VHI) score is weaker than its correlation with the 
“G” score of the GRBAS (r  <  0.70), given that these two 
tools evaluate different constructs of the multidimensional 
vocal phenomenon (discriminant validity41). 

METHODS 
The first phase of the study involved collecting voice re-
cordings from dysphonic and euphonic individuals. The 
second phase involved the assessment of these voices by 
experienced speech-language pathologists (SLPs) using 
both the CAPE-Vf and the GRBAS, at a 1-week interval. 

Participants 
Speakers 
Thirty-four dysphonic speakers (Table 1) were recruited 
among the patients of four SLPs who specialized in voice 
therapy in private practices located in the Occitanie and 
Bourgogne-Franche-Comté regions of France. The inclu-
sion criteria were as follows: adult patients, diagnosed with 
dysphonia, and native French speakers. Seven euphonic 
subjects (Table 1) were recruited via word-to-mouth by the 
second author MS. The only requirement for participation 
was the absence of a history of voice disorders. All parti-
cipants received an information sheet along with consent 
forms for data processing. 

SLPs—raters 
Approximately 950 SLPs listed in the Ostéovox training 
registry42 were contacted by email, as well as ENT spe-
cialists and phoniatricians through their professional email 
addresses. Fifty-five professionals, including 54 SLPs and 
one phoniatrician, initially showed interest in participating. 
The inclusion criteria for the final sample of raters were as 
follows: SLP, phoniatrician, or ENT specialist with at least 
one year of experience in the field of voice. Twenty-one 
SLPs confirmed their participation in the study. They were 
divided across four listening lists. However, due to time 
constraints, only thirteen SLPs shared the results of their 
assessment, thereby modifying the composition of the pre- 
established listening lists (list 1: two raters, lists 2 and 3: 
three raters, and list 4: five raters). The final sample of 
raters consisted of seven SLPs with 1-10 years of experience 
in the field of voice, two with 11-20 years of experience, and 
three with 21-30 years of experience. One SLP had more 
than 30 years of experience. The raters were from five 
different regions across France (Pays de la Loire, Île-de- 
France, Grand Est, Auvergne-Rhône-Alpes, and Occi-
tanie). 
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Procedure 
Voice samples 
Voice samples were recorded using a standardized proce-
dure. A recording protocol was provided to the clinicians, 
specifying the required equipment, and recording condi-
tions, the procedure for informing and obtaining consent 
from patients, the method for pseudonymization and data 
transfer, and details about the vocal tasks. All recordings 
were securely transmitted via FileSender Renater, hosted 
by the University of Toulouse. To familiarize clinicians 
with the recording procedure and verify recording quality 
before data collection, each clinician performed a trial re-
cording using their own voice. 

Speakers were recorded in a quiet and distraction-free 
environment, using a headset or standing microphone po-
sitioned at a 45° angle and 6-10 cm from the mouth. 
Recordings were made in mono mode, with a resolution of 
at least 16 bits and a signal sampling rate of at least 22 kHz. 
To prevent vocal fatigue or vocal warmup effects in dys-
phonic subjects, recordings were done before the voice 
therapy session, after completing the French VHI ques-
tionnaire.43,44 

The speakers first sustained the vowel /a/ for 3-5 seconds, 
three times. They then read the six sentences presented on 
flashcards, one at a time. Finally, about 20 seconds of 
semispontaneous speech was prompted with the question: 
“Briefly introduce yourself as Jean/Jeanne Dupont, men-
tioning your region of origin and your main 
activity.” Speakers were free to make up details to avoid 
sharing personal information. The recordings were listened 

to and sorted by the second author MS, to ensure good 
sound quality (clear sound, absence of disruptive back-
ground noise) and adherence to the CAPE-Vf protocol. 
Minor adjustments were made to some recordings, such as 
increasing the volume. 

Listening lists 
The retained recordings were categorized into groups based 
on the consensus-perceived severity of the voice impair-
ment (Table 2) by the three authors TP, MS and SM: no 
impairment, mild, moderate, and severe impairment. These 
voices were then divided into four listening lists to ensure a 
fair distribution of severity levels and sex (Table 2). For 
feasibility reasons, the number of recordings per list was 
limited to nineteen, to avoid fatigue and reduced attention. 
Within each list, seven recordings were repeated to allow 
for the assessment of intra-rater reliability. 

Assessment protocols 
Two assessment protocols were created, one starting with 
the CAPE-Vf (for raters of lists 1 and 2) and one starting 
with the GRBAS (for raters of lists 3 and 4). This coun-
terbalancing aimed to minimize potential bias related to the 
order of use of the two tools, at a minimum one-week in-
terval.14 An exclusively digital format of the CAPE-Vf was 
used, as a fillable PDF to be completed on a computer. To 
adapt the CAPE-Vf to this format, the instruction to 
measure the distance on the VAS scale as well as the space 

TABLE 1.  
Demographic Data for the Speakers        

Dysphonic Euphonic 

Sex Male (n = 13) Female (n = 21) Male (n = 4) Female (n = 3)  

Age mean (SD),  
[range] 

54.46 (18.68), 
[23-83] 

56.76 (13.09), 
[30-90] 

37.25 (15.80), 
[25-57] 

46.33 (20.31), 
[23-60] 

Diagnosis (n)     
Functional dysphonia 3 5 - - 
Recurrent laryngeal 
paralysis 

2 3 - - 

Singing voice disorder 1 3 - - 
Nodules 0 2 - - 
Presbyphonia 1 1 - - 
Scarring 1 1 - - 
Postoperative cyst 0 2 - - 
Postoperative polyp 1 0 - - 
Oropharyngeal cancer 1 0 - - 
Chemotherapy 0 1 - - 
Laryngeal 
papillomatosis 

0 1 - - 

Laryngeal dyskinesia 1 0 - - 
Edema 1 0 - - 
Puberphonia 1 0 - - 
Stroke 0 1 - - 
Undetermined 1 0 - -   
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provided for the scoring were removed, and the VAS score 
was measured a posteriori. After the completion of the two 
evaluation sessions, raters were encouraged to share any 
comments on the evaluation sessions or on the CAPE-Vf 

itself. Raters were blinded to the speaker’s diagnosis, age, 
and sex. 

Pilot testing 
Before the launch of the study, our protocol was tested in a 
pilot trial conducted by four SLP students from the 
University of Toulouse, to verify the clarity of the in-
structions and to determine an average assessment time for 
each tool (CAPE-Vf and GRBAS). Two students evaluated 
19 voices with the CAPE-Vf, two others with the GRBAS. 
The estimated assessment times were 45 minutes for the 
CAPE-Vf and 25 minutes for the GRBAS sessions (ie, 
about 1 minute and 30 seconds for each GRBAS rating, 
and 2 minutes and 35 seconds for each CAPE-Vf rating). 
Minor modifications to the protocol were made based on 
the testers’ feedback (eg, mentioning the possibility that 
some of the voices could be repeated within the listening 
list, as students had expressed surprise about hearing some 
samples twice). 

Statistical analysis 
Statistical analyses were performed using Jamovi version 
2.5.3.45 None of the CAPE-Vf parameters passed the Sha-
piro-Wilk normality test (W = [0.76-0.91], P  <  0.001); the 
GRBAS data were ordinal. Therefore, all subsequent 
analyses used nonparametric statistics. 

Descriptive statistics 
Descriptive statistics were computed to summarize the 
data’s central tendency and variability. Although the 
CAPE-Vf offers the possibility to evaluate the voice tasks 
separately, in the rare cases where this was done, the scores 
were averaged for statistical analysis. Second ratings of 
recordings that were presented twice for intra-rater relia-
bility analysis were excluded from any other analysis. 

Intra- and inter-rater reliability 
For the CAPE-Vf continuous VAS data, the intraclass 
correlation coefficient (ICC) was used, with a two-way 
random-effects model, treating our raters and voice re-
cordings as random samples from their respective popula-
tion; the ICC unit was “single rater” as the intended use of 
the CAPE-V is for one clinician to evaluate a voice; the 
relationship type was defined as “consistency” rather than 
“absolute agreement.” 

For CAPE-Vf intra-rater reliability, the ICC was com-
puted for each judge for each CAPE-Vf parameter. The 
median of absolute differences was also computed to il-
lustrate the extent of differences between repeated evalua-
tions on the VAS. The repeated ratings of one rater were 
excluded for the CAPE-Vf ratings, as they explained they 
went back to their first rating to provide a similar repeated 
value. Spearman correlations were computed between the 
years of experience and the ICCs for each vocal parameter 
to investigate a potential link between seniority and intra- 
rater reliability. 

For CAPE-Vf inter-rater reliability, the level of agree-
ment between judges was assessed for each CAPE-Vf 

parameter within each list. The median of absolute differ-
ences between the raters was also computed to illustrate the 
extent of differences between their ratings. An ICC  <  0.5 
indicated poor reliability; 0.5-0.75: moderate reliability; 
0.75-0.9: good reliability; ICC  >  0.90: excellent relia-
bility.46 

To assess the intra-rater reliability of the ordinal 
GRBAS ratings, Krippendorff’s alpha was computed for 
each parameter and for each judge. For inter-rater relia-
bility, Krippendorff’s alpha was computed for each para-
meter and for each list. An alpha below 0.67 indicated poor 
agreement; 0.67-0.79: moderate agreement; 0.80-0.99: sa-
tisfactory agreement; 1: perfect agreement.47 

Construct validity 
To assess construct validity of the continuous CAPE-Vf 

data in relation to the ordinal GRBAS ratings, Spearman 
correlations were computed between the equivalent vocal 

TABLE 2.  
Number of Voices for Each Severity Grade and Sex, and Distribution of Voices Across the Four Listening Lists         

Speakers Severity n List 1 List 2 List 3 List 4  

Men NO 6 2 + 1rep 1 1 2 + 1rep 
MI 3 1 + 1rep 2 + 1rep 1 + 1rep 2 + 1rep 
MO 5 2 + 1rep 2 + 1rep 1 + 1rep 1 + 1rep 
SE 3 2 + 1rep 1 + 1rep 2 + 1rep 1 + 1rep 

Women NO 6 1 2 + 1rep 2 + 1rep 1 
MI 6 2 + 1rep 1 + 1rep 2 + 1rep 1 + 1rep 
MO 6 1 + 1rep 1 + 1rep 2 + 1rep 2 + 1rep 
SE 6 1 + 1rep 2 + 1rep 1 + 1rep 2 + 1rep 

Total  41 12 + 7rep  
n = 19 

12 + 7rep  
n = 19 

12 + 7rep  
n = 19 

12 + 7rep  
n = 19 

Abbreviations: rep, repeated recordings; NO, no voice disorder; MI, mild; MO, moderate; SE, severe impairment.    
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parameters in both tools: overall severity scores (CAPE-Vf) 
and G scores (GRBAS), as well as roughness, breathiness, 
and strain scores in both tools. Spearman correlations were 
further computed between the CAPE-Vf overall severity 
and the VHI total score, as well as between the GRBAS G 
score and the VHI total score. A correlation coefficient 
between 0.0 and 0.10 indicated no correlation; 0.11-0.39: 
weak correlation; 0.40-0.69: moderate correlation; 0.70- 
0.89: strong correlation; ≥0.90: very strong correlation.48 

Qualitative analysis on the use of the protocol 
Comments made by the participants regarding the use of 
the CAPE-Vf protocol were examined using thematic 
analysis. Observations on use patterns of the protocol were 
also made by MS while analyzing each individual form, eg, 
regarding the use of the additional blank VAS, the use of 
separate scoring for the three voice tasks, and the use of the 
“constant/intermittent” descriptors. 

RESULTS 
Descriptive statistics 
Table 3 and Figure 1 describe the scores for each vocal 
parameter evaluated in the CAPE-Vf. The parameter with 
the lowest median score was pitch (6); the parameter with 

the highest median score was overall severity (28). The least 
variable parameter was breathiness, with an interquartile 
range (IQR) of 26; the highest variability was found for 
overall severity (IQR = 42.5). 

The bar plot in Figure 2 illustrates the frequencies for the 
GRBAS parameter ratings. The sample contained 22% of 
nondysphonic (G = 0), 39% of mildly dysphonic (G = 1), 
20% of moderately dysphonic (G = 2), and 19% of severely 
dysphonic (G = 3) ratings. Almost half of the ratings (49%) 
indicated no perceived breathiness (B = 0); 58% indicated 
no perceived asthenia. The ratings mostly showed per-
ceived roughness (56% mild-to-moderate roughness, 11% 
severe roughness) and strain (51% mild-to-moderate strain, 
12% severe strain). 

Intra-rater reliability 
The results for the CAPE-Vf ratings (Table 4) indicated a 
good intra-rater reliability for overall severity, strain, and pitch 
(mean ICC: 0.83-0.89). Roughness, breathiness, and loudness 
presented moderate reliability (mean ICC: 0.57-0.73). 

One rater (rater 1) was found to be very reliable in their 
evaluations; five raters demonstrated good reliability 
(raters 2, 3, 7, 9, and 10), and six showed moderate relia-
bility (raters 4, 5, 6, 8, 11, and 12). The years of experience 
did not significantly correlate with the ICCs for any of the 
vocal parameters (rs =0.07-0.40, P = 0.28-0.84). 

TABLE 3.  
Descriptive Data for Each CAPE-Vf Parameter          

Overall severity Roughness Breathiness Strain Pitch Loudness  

N 155 155 155 155 129 127 
Median 28.00 14.00 8.00 17.00 6.00 12.00 
IQR 42.5 30 26 38.5 40 34.5 
Minimum 0 0 0 0 0 0 
Maximum 100.00 91.00 93.00 98.00 99.00 99.00   

FIGURE 1. Boxplots for the ratings of each CAPE-V parameter.  
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For the GRBAS (Table 5), the overall grade of dys-
phonia showed a satisfactory degree of agreement be-
tween repeated evaluations (mean α ≥ 0.80). Roughness, 
breathiness, and asthenia presented a moderate inter- 
rater agreement (mean α: [0.67-0.79]), while strain showed 
a low degree of agreement. The reliability of each rater 
averaged over all vocal parameters was satisfactory for 
four judges, moderate for four others, and low for the 
remaining five. 

Inter-rater reliability 
For the CAPE-Vf (Table 6), the overall severity showed 
good inter-rater reliability (ICCm: [0.75-0.90]). Roughness, 
breathiness, strain, pitch, and loudness demonstrated 
overall low reliability (ICCm  <  0.50). The median of ab-
solute differences did not exceed 18.9 mm on the VAS for 
any of the CAPE-Vf parameters. 

All five GRBAS parameters (Table 7) showed low inter- 
rater reliability values (mean α  <  0.67). 

FIGURE 2. Bar plot for the frequencies (N) of severity ratings of the five GRBAS parameters.  

TABLE 4.  
Intra-Rater Reliability Results for Each Rater and Vocal Parameter of the CAPE-V   

Rater
Exp. 

(years
)

Overall 
severity

ICC (MAD)

Roughness
ICC (MAD)

Breathines
s

ICC (MAD)

Strain
ICC (MAD)

Pitch
ICC (MAD)

Loudness
ICC (MAD)

Mean
ICC 

(MAD)

1 10 0.94*** (11) 0.96*** 
(11)

0.82*** 
(15)

0.86** 
(11) 0.99*** (1) 0.83** 

(2.5) 0.90 (9)

2 6 0.92** (3) 0.69* (6) NA 0.90** (6) 0.98*** (7) 0.97*** 
(5) 0.89 (6)

3 7 0.74* (10) 0.75* (4) 0.98*** (4) 0.88** (5) 0.85** (3) 0.82** (6) 0.84 (5)

4 6 0.90** (4) 0.92** (1) 0.87* (2) 0.70* (5) 0.65* (1) 0.35 (4) 0.73 (3)

5 20 0.81** (6) 0.80** (14) 0.37 (19) 0.85** 
(15) NA NA 0.71 (14)

6 8 0.70* (13) 0.84** (7) 0.15 (13) 0.81** 
(10) 0.86** (1) 0.5 (8) 0.64 

(10.5)

7 5 0.92** (6) 0.63* (16) 0.42 (7) 0.83** (8) 0.99*** 
(1.5) NA 0.76 (7)

8 15 0.91** (14) 0.81** (6) 0.19 (2) 0.69* (11) 0.99*** (2) 0.84** (8) 0.74 (7)

9 25 0.95*** (8) 0.97*** (4) 0.92** (5) 0.93*** 
(9) 0.64* (18) 0.87** (8) 0.88 (8)

10 1 0.99*** (3) 0.98*** (4) 0.60 (1) 0.93*** 
(3) 0.95*** (2) 0.41 (6) 0.81 (2.5)

11 23 0.92** (8) 0.16 (7) 0.77* (6) 0.98*** 
(6) NA NA 0.71 (6.5)

12 25 0.99*** (6) 0.22 (6) 0.15 (6) 0.57 (10) 0.89** (5) 0.77* (2) 0.60 (6)
Mea

n 12.6 0.89 (7.7) 0.73 (7.2) 0.57 (7.3) 0.83 (8.3) 0.88 (4.2) 0.71 (5.5) 0.77 (7)

Note: *: P  <  0.05; **: P  <  0.01; ***: P  <  0.001; green = excellent reliability (ICC ≥ 0.90), blue = good reliability (ICC [0.75-0.90]), orange = 
moderate reliability (ICC [0.5-0.75]), red = low reliability (ICC  <  0.5). Abbreviations: Exp., years of experience in voice therapy; MAD, median of 
absolute differences.    
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Construct validity 
Table 8 shows the Spearman correlation coefficients be-
tween the comparable parameters from the CAPE-Vf and 
the GRBAS. Given the low inter-rater reliability, the cor-
relations were calculated for each rater rather than using 
mean scores across raters. A strong correlation (mean r: 
[0.70-0.89]) was measured between the CAPE-Vf overall 
severity and the G of the GRBAS, as well as a moderate 
correlation (mean r: [0.40-0.69]) between the roughness, the 
breathiness, and strain scores of the CAPE-Vf and the 
GRBAS. 

The total VHI score was moderately correlated (mean r: 
[0.40-0.69]) with the overall severity scores of the CAPE-Vf 

and with the G of the GRBAS. 

Qualitative analysis on the use of the protocol 
Underutilized features 
Some features of the protocol were scarcely used by the 
raters, starting with separate scoring of the three voice 
tasks. Out of 1366 evaluations, vocal tasks were evaluated 
separately only 104 times. When performing separate 
scorings, the raters showed a high precision in their distinct 
evaluations: the smallest difference between tasks for the 
same parameter was 5 mm. The two blank VAS were only 
filled out three times, by the same rater, who added the 
parameters “breathing,” “hard onset,” and “fry.” The 
constant/intermittent nature of each parameter was only 
evaluated by three judges: one used it almost systematically 
(100 times in total), one used it six times only, and the third 
one five times. 

Pitch and loudness evaluation 
Eight raters failed to systematically qualify the nature of 
the pitch and/or loudness impairment (too high/low, too 
soft/loud), despite quantifying them using the VAS. 
Quantitative ratings without qualifying the nature were 
observed 64 times out of 156: one rater did so once, five 
raters between 4 and 7 times, and two raters between 14 
and 20 times. Conversely, some judges left a comment on 
the type of impairment without quantifying it on the VAS 
(total missing VAS scorings: 29/156 for pitch, 27/156 for 
loudness). 

Use of comments 
Most raters made use of comments on resonance and ad-
ditional vocal characteristics, except for one rater who did 
not leave any additional comments. A total of 134 out of 
228 possible comments were left for the 41 voices included 
in our study. Approximately 31% of the voices initially 
rated as “unimpaired” received a comment (including two 
positive comments on the speaker’s timbre). This number 
increased to 55% for slightly impaired voices, to 58% for 
moderately impaired voices, and to 85% for severely im-
paired voices. 

DISCUSSION 
The auditory-perceptual assessment conducted by SLPs is 
an essential component of the clinical voice assessment. 
Due to the lack of tools available in French, this study 
aimed to validate the European French version of the 

TABLE 5.  
Intra-Rater (Krippendorff's Alpha, α) Reliability Results for Each Rater and Each GRBAS Vocal Parameter   

Rater G R B A S Mean α
1 0.63 0.88 0.86 0.75 0.82 0.79
2 1 0.39 0.52 NA 0.54 0.61
3 0.88 0.67 1 0.83 0.8 0.84
4 1 1 0.71 1 0.35 0.81
5 0.69 0.39 0.47 0.86 0.76 0.63
6 0.77 0.88 0.71 0.85 0.64 0.77
7 0.37 0.52 0.45 0.88 0.71 0.59
8 0.8 0.77 0.82 1 0.2 0.72
9 0.86 0.88 0.25 0.52 0.38 0.58

10 0.85 0.77 0.63 0.64 1 0.78
11 0.86 0.88 0.99 NA 0.49 0.81
12 0.84 0.88 1 0.84 0.77 0.87
13 0.85 0.51 0.67 0.33 0.78 0.63

Mean 0.8 0.72 0.7 0.77 0.63 0.72
Note: Green = perfect agreement (α:1), blue = satisfactory agreement (α: [0.80-0.99]), orange = moderate agreement (α: [0.67-0.79]), red = low 
reliability (α  <  67).    
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CAPE-V (CAPE-Vf) to expand the available tools for voice 
experts in France. 

Reliability of the CAPE-Vf 

Our study hypothesized that the CAPE-Vf would demon-
strate good intra- and inter-rater reliability (ICC ≥ 0.75). 
Reliability results in previous studies have shown sig-
nificant variation, largely due to methodological differ-
ences, making comparisons difficult. This heterogeneity 
relates to factors such as the occupation of the raters (eg, 
inclusion of ENTs28,30,32) and their familiarity (eg,33) or 
unfamiliarity (eg,32) with the CAPE-V protocol; the use of 
a time gap between CAPE-V and GRBAS ratings (eg,23,26); 
the use of anchor voices to improve inter-rater reliability 
(eg,31,33); and the number of raters and voice samples. For 
a comprehensive review of methodologies, the reader is 
referred to.36,38 

In this study, a notable strength was the use of 13 raters, 
which is higher than most previous CAPE-V adaptation 
studies (eg, two raters in,26–28 three raters in,25,31,33,35 four 
raters in,30,34 and five raters in29). We chose to compare our 
reliability results to three studies that matched our methods 
more closely in terms of numbers of raters and voice 
samples: (1) the European Portuguese (EP) adaptation,23 

including 14 experienced SLPs, 10 dysphonic and 10 con-
trol voices, a 1-week time gap between CAPE-V and 
GRBAS ratings, without anchor voices, and using all three 
CAPE-V phonation tasks; (2) the Brazilian Portuguese 
(BP) adaptation,22 including nine experienced SLPs, 10 
euphonic, 10 mild, 10 moderate, and 10 severely dysphonic 
voices, a 48-72-hour time gap between CAPE-V and 
GRBAS ratings, with anchor voices, using the sustained 
vowel /a/ and the CAPE-V sentences; (3) the validity study 
for the American English (AE) version,14 including 21 

experienced SLPs, 13 mild, 11 moderate, and 13 severely 
dysphonic voices and 22 “normal” (sic) voices, a 48-72- 
hour gap between CAPE-V and GRBAS ratings, with an-
chor voices, using only conversational speech samples. 

The intra-rater reliability in the present study met the 
0.75 threshold for three of the six parameters and for half 
of the raters. Overall severity had the highest intra-rater 
reliability (mean ICC = 0.89), a general trend highlighted 
by Mahalingam et al36 in their literature review. This 
parameter was followed closely by pitch (mean ICC = 0.88) 
and strain (mean ICC=0.83). Roughness and loudness 
showed moderate reliability (mean ICC = 0.73 and 0.71, 
respectively), while breathiness had the lowest intra-rater 
reliability (mean ICC = 0.57). The relatively low breathi-
ness reliability could be due to the low level of breathiness 
in the voice samples (median score of 8 on the CAPE-Vf 

and 49% of the voices with a score of 0 for the B parameter 
of the GRBAS) and the potential interaction between 
roughness and breathiness (67% of the voices presented 
with roughness), which may have led to a perceptual rating 
bias.49,50 At the rater level, half of the SLPs showed good- 
to-excellent reliability in their scores; none of them showed 
a low reliability of repeated ratings. No clear trend of 
higher experience leading to higher reliability was observed. 
For example, rater 1, with 10 years of experience, had high 
ICC values for all characteristics; however, rater 12, with 
25 years of experience, showed a relatively lower intra-rater 
reliability for several characteristics; similarly, rater 10, 
with just 1 year of experience, has a relatively high ICC for 
most characteristics, suggesting that more experience does 
not necessarily result in higher reliability. A direct com-
parison of our intra-rater results with the three studies cited 
above is challenging, as two of them (AE and EP) used 
Pearson’s correlations instead of ICCs, and BP did not 

TABLE 6.  
Inter-Rater Reliability Results for the CAPE-Vf Ratings, by List and by Vocal Parameter   

List

Overall 
Severity

ICC 
(MAD)

Roughness
ICC (MAD)

Breathiness
ICC (MAD)

Strain
ICC (MAD)

Pitch
ICC 

(MAD)

Loudness
ICC 

(MAD)

1 0.75**
(13)

0.67**
(10.5)

0 (8) 0.59* (13) 0.96***
(5.5) 0.33 (8)

2 0.64***
(15.3) 0.26 (9) 0.77*** (9) -0.15 (13) 0.05

(11.5) 0.18 (6)

3 0.82***
(14.3) 0.68*** (18) 0.48**

(20.7) 0.17 (31) 0.16
(25.3)

-0.15
(16.5)

4 0.85***
(17.1) 0.28**(21.1) 0.53***

(18.8) 0.79***(18.6) 0.54***
(16.3)

0.66***
(21.2)

Mean 0.77
(14.9) 0.47 (14.7) 0.45 (14.1) 0.35 (18.9) 0.43

(14.7)
0.26

(12.9)
Note: *: P  <  0.05; **: P  <  0.01; ***: P  <  0.001; green = excellent reliability (ICC ≥ 0.90), blue = good reliability (ICC [0.75- 
0.90]), orange = moderate reliability (ICC [0.5-0.75]), red = low reliability (ICC  <  0.5). Abbreviations: MAD, median of ab-
solute differences.    
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specify the ICC model used. Nonetheless, the CAPE-V ICC 
values from the present study and from BP—both using 
ICCs—were largely consistent, except for a much higher 
intra-rater reliability for pitch in our study (ICC: 0.88 
vs. −0.05 in BP). In both studies, the highest intra-rater 
reliability was achieved for overall severity (ICC: 0.89 and 
0.86, respectively), followed closely by strain (ICC: 0.83 
and 0.85, respectively). For the GRBAS ratings, BP used 
Cohen’s Kappa, AE used Spearman’s rho, and EP did not 
report the results. The low intra-rater reliability measured 
for the strain parameter of the GRBAS in the present study 
is consistent with the trends observed in AE and BP, as well 

as in a previous study specifically targeting the test-retest 
reliability of GRBAS ratings.51 Finally, both the BP and 
the AE study found higher intra-rater reliability for the 
CAPE-V as compared with the GRBAS ratings, as in the 
present study. Overall, it can be concluded that repeated 
ratings using the CAPE-Vf protocol are more reliable than 
GRBAS ratings. 

The inter-rater reliability was generally low for most 
parameters, with only overall severity showing good relia-
bility (mean ICC = 0.77). This suggests that while in-
dividual raters may have a similar perception of the overall 
severity of a voice disorder and are consistent in their own 

TABLE 7.  
Inter-Rater (Krippendorff's Alpha, α) Reliability Results for Each List 
and Each GRBAS Vocal Parameter   

List G R B A S
1 0.61 0.49 0.69 -0.34 0.08
2 0.47 0.09 0.59 0.54 -0.11
3 0.62 0.37 0.49 0.46 -0.16
4 0.75 0.46 0.33 0.47 0.64

Mean α 0.61 0.35 0.53 0.28 0.11
Note: Green = perfect agreement (α: 1), blue = satisfactory agreement (α: [0.80-0.99]), 
orange = moderate agreement (α: [0.67-0.79]), red = low reliability (α  <  67).    

TABLE 8.  
Spearman Correlations Between the Comparable Vocal Parameters of the CAPE-Vf and the 
GRBAS per Rater, as Well as Between the VHI Total Score and the CAPE-Vf Overall Severity 
and the GRBAS Grade, Respectively   

Rater Overall 
severity/G Roughness/R Breathiness/B Strain/S

Overall 
severity-
VHItotal

G-
VHItotal

1 0.85*** 0.95*** 0.93*** 0.81** 0.47 0.49
2 0.81** 0.68* -0.25 0.68* 0.31 0.34
3 0.82** 0.41 0.67* -0.11 0.69* 0.78**
4 0.73** 0.70* 0.78** 0.42 0.26 0.75**
5 0.91*** 0.47 0.78** 0.51 0.84** 0.87***
6 0.94*** 0.47 0.49 0.58* 0.81** 0.71**
7 0.89*** 0.88*** 0.63* 0.59* 0.71* 0.75**
8 0.72** 0.73** 0.75** -0.28 0.69* 0.66*
9 0.84*** 0.45 0.73** 0.74** 0.46 0.52

10 0.93*** 0.85*** 0.78** 0.70* 0.45 0.43
11 0.88*** 0.58* 0.66* 0.60* 0.38 0.26
12 0.70* 0.62* 0.38 0.61* 0.43 0.37
13 0.94*** 0.43 0.51 0.94*** 0.39 0.42

Mean rs 0.84 0.63 0.6 0.52 0.53 0.57

Note: rs: Spearman correlation coefficient; *: P  <  0.05; **: P  <  0.01; ***: P  <  0.001; green = very strong correlation (rs: 0.9- 
1), blue = strong correlation (rs: 0.70-89), orange = moderate correlation (rs: 0.40-0.69), red = low reliability (rs  <  0.40).    
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assessments (high intra-rater reliability), they may vary in 
their weighting of specific voice qualities. This is consistent 
with the well-reported observation that listeners differ in 
their perceptual strategies when rating isolated voice 
parameters,52–54 questioning the existence of a common 
perceptual space. 

All three comparison studies (AE, BP, and EP) also used 
ICCs for the investigation of inter-rater reliability of the 
CAPE-V, allowing for a more direct comparison of the 
results. Overall, the trend of higher ICCs for overall se-
verity is clearly shown in all four studies (Table 9) as 
compared with lower inter-rater reliability for all other 
parameters. Strain and pitch showed lower inter-rater re-
liability both in the BP and in the AE validation studies, 
similar to our results. Loudness was also found to be un-
reliable in the AE validation study. In the present study, 
some ratings only included a qualitative evaluation of pitch 
and loudness using a verbal descriptor for the type of im-
pairment (too soft/loud or too low/high), not using the 
VAS; other ratings consisted of the VAS, without speci-
fying the nature of the alteration, as has been observed in 
Nagle’s study about the clinical use of the CAPE-V 
scales40; hence, the inter-rater reliability results should be 
interpreted with caution. Furthermore, this observation 
might reflect a lack of practice in the quantitative percep-
tual rating of pitch and loudness, as these parameters are 
not included in the GRBAS, with which the raters are most 
familiar. This also begs the question of the clinical re-
levance of rating loudness and pitch quantitatively on a 
VAS, especially considering the ease of extraction of their 
acoustic correlates (speaking fundamental frequency and 
sound pressure level).40 Finally, the reliability of loudness 
ratings also strongly depends on the quality and stability of 
the recording input, which ideally requires calibration of 
the equipment with a sound-level meter and is influenced 
by factors such as mouth-to-microphone distance and re-
cording settings. 

Discrepancies of inter-rater reliability results between 
studies might be explained to some degree by various 
methodological differences. EP found surprisingly high 
ICCs for the inter-rater reliability of all vocal parameters 
(ICC  >  0.84). We hypothesize that this might be explained 
partly by the fact that their voice samples only included 20 
speakers, of which 50% were control speakers without a 

voice impairment; yet, it has been demonstrated that lis-
teners agree better on normal and on severely dysphonic 
voices, while the midrange of the severity continuum results 
in higher inter-rater variability.55,56 In the present study, 
the voice sample was mostly composed of mild to moder-
ately dysphonic voices, which might partly explain the 
lower inter-rater reliability results. Differences in the ICC 
model used might also account for some variance in the 
inter-rater reliability results: AE used two-way random- 
effects, single-rater ICCs (unclear if absolute agreement or 
consistency); EP used a two-way mixed-effects ICC model 
(unclear if single or multiple raters, agreement or con-
sistency); BP did not specify the model used. This ob-
servation highlights the importance of providing sufficient 
methodological details when reporting study methods and 
results, to allow for replication studies and comparison of 
results. Another methodological factor affecting inter-rater 
reliability is the choice of the voice task/stimuli on which 
the ratings are performed, which has been extensively 
shown to impact both the vocal production and its per-
ception.55,57–59 In the present study, we used all three voice 
tasks of the CAPE-Vf (sustained vowel, sentences, and 
semispontaneous speech), similar to EP, while BP did not 
include the semispontaneous speech samples, and AE only 
used the latter. Finally, the lower inter-rater reliability re-
sults for the CAPE-V ratings observed in our results, could 
also partly be explained by the absence of severity markers 
(mild, moderate, and severe) under the VAS. This mod-
ification was made to avoid clustering of points under the 
descriptors, as highlighted in.24,39,40 The absence of these 
markers under the VAS might thus have impacted the 
inter-rater reliability, as each rater referred to their own 
standards regarding the relationship between the numeric 
score on the VAS and the perceived severity of the im-
pairment. This modification to the VAS allowed raters to 
evaluate the severity of the impairment on a true con-
tinuum, thereby restoring the advantages of this type of 
scale, including its superior sensitivity to changes. This 
trade-off between sensitivity and reliability has a clinical 
importance: for example, a voice that changes from a 
breathiness score of 40/100 to 20/100 would show a positive 
evolution that might not necessarily be noted if one relies 
on the categorical markers, as both scores are considered 
“moderate impairments.” 

TABLE 9.  
Inter-Rater ICC Results for the CAPE-V Ratings in the Three Comparison Studies and in the Present Study   

Study Overall 
Severity Roughness Breathiness Strain Pitch Loudness

BP 0.86 0.67 0.71 0.32 0.26 0.68
EP 0.96 0.92 0.95 0.84 0.86 0.90
AE 0.76 0.62 0.60 0.56 0.54 0.28
F 0.77 0.47 0.45 0.35 0.43 0.26

Abbreviations: BP, Brazilian Portuguese; EP, European Portuguese; AE, American English; F, French.    
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Overall, given the good intra-rater reliability but lower 
inter-rater reliability, our first hypothesis is partially vali-
dated. It is important to consider the reliability results of 
the CAPE-Vf within the context of its clinical utility: in 
clinical settings, consistent intra-rater assessments are cru-
cial for tracking patient progress over time. The lower 
inter-rater reliability is less concerning, as clinicians rarely 
rely solely on perceptual ratings for communication. 

Construct validity of the CAPE-Vf 

As in previous validation studies,36 the CAPE-Vf demon-
strated strong convergent validity, particularly in the cor-
relation between its overall severity and the Grade ratings 
on the GRBAS (average rs = 0.84). This suggests that the 
CAPE-Vf effectively captures the severity of voice dis-
orders. However, moderate correlations between the 
CAPE-Vf and GRBAS ratings for roughness, breathiness, 
and strain (average rs = 0.63, 0.60, and 0.52, respectively) 
indicate some divergence in how these tools assess specific 
voice qualities. These results are consistent with previous 
studies showing lower correlations for breathiness and 
strain.36 Our hypothesis relating to the CAPE-Vf’s con-
vergent validity is thus partially validated. 

The discriminant validity of the CAPE-Vf was also 
confirmed, as the correlation between overall severity on 
the CAPE-Vf and the total VHI scores was weaker (average 
rs = 0.53). Considering the high correlation of the GRBAS 
Grade with the CAPE-Vf overall severity, it is not sur-
prising that its correlation with the total VHI score is si-
milar as well (average rs = 0.57). This result confirms that 
while the VHI is a patient-reported outcome measure re-
flecting the voice-related functional impact in the patient’s 
everyday life—influenced by various personal, contextual, 
and sociological factors—both the GRBAS and the CAPE- 
Vf as clinician-rated tools target a different aspect of the 
multidimensional voice assessment. They allow to qualify 
and quantify the auditory-perceptual aspects of the pa-
tient’s vocal function and contribute to hypotheses re-
garding the anatomophysiological mechanisms of the voice 
disorder. Both sources of information are imperative to 
understand the voice disorder in the diversity of its mani-
festations. 

Qualitative analysis 
The qualitative analysis of the CAPE-Vf forms and the 
feedback from the students and raters who participated in 
the study highlighted areas for potential improvement in 
the CAPE-Vf. 

The confusion caused by the evaluation of pitch and 
loudness highlights the need to either clarify instructions or 
revise the scales used. This issue was already raised during 
the development of the French adaptation of the CAPE- 
V.39 Nagle40 also observed that some clinicians failed to use 
these features, potentially because they were uncomfortable 
rating loudness on recordings or prefer relying on their 
acoustic correlates. To improve the ratings on the CAPE-V 
form, we envision two options for revised scales for the 

assessment of pitch and loudness: either a simple qualita-
tive verbal description of the alteration (without a VAS), or 
a bipolar VAS labeled at each extremity of the scale, with 
“normality” as the central point (eg, for loudness: “too 
soft–normal–too loud”). 

The underutilization of certain features suggests the need 
for better integration or clearer instructions in the CAPE- 
Vf protocol. The infrequent use of the additional blank 
VAS has been reported in previous research.40 Never-
theless, their inclusion—even if unused by some clin-
icians—does not affect the use of the tool; we therefore 
advocate retaining this option that could prove important 
in specific clinical contexts or patient groups (eg, in neu-
rological or pediatric voice disorders with unique char-
acteristics such as tremor, voice breaks, or inconsistent 
pitch control), allowing for a tailored rating experience. 
The same applies to the possibility to rate tasks separately 
on the VAS: the high precision in separate evaluations 
despite their infrequent use suggests that when raters are 
confident in using these features, the resulting information 
may prove useful both in clinical and in research use cases. 
Meanwhile, the rare use of the “constant/intermittent” 
descriptors of the nature of each parameter could reflect a 
lack of voice samples representative of intermittent vocal 
alterations in our study and does not in itself question the 
relevance of this feature. 

The extensive use of comments for resonance and addi-
tional vocal characteristics highlights a significant ad-
vantage of the CAPE-V over the GRBAS. The ability to 
provide qualitative descriptions alongside quantitative 
ratings enhances the tool’s clinical utility, allowing for a 
clearer understanding of the rater’s intentions, and par-
tially mitigates the low inter-rater reliability of its quanti-
tative results. 

Finally, the longer administration time for the CAPE-Vf, 
compared with the GRBAS, is a consideration for its user. 
Factors that may have contributed to this difference in-
clude the raters’ unfamiliarity with the CAPE-Vf, the di-
gital modality requiring more manipulations to fill out the 
protocol as compared with the GRBAS tables, and the 
greater number of vocal parameters evaluated. Clinicians 
and researchers must therefore consider the trade-off be-
tween time efficiency and the sensitivity and reliability of 
the perceptual assessment when choosing the appropriate 
auditory-perceptual assessment tool. 

LIMITS AND FUTURE PERSPECTIVES 
This study presents some limitations, mainly related to the 
participants and the perceptual rating sessions. 

All participants were native French speakers from 
France, which limits the generalizability of the results, 
particularly considering the diversity of accents en-
countered in French-speaking voice clinics, in Europe, and 
worldwide. Sociocultural factors, including both the 
speaker’s and the rater’s language and regional accents, 
have been shown to impact the perception and description 
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of voice quality,15–21 especially in mildly impaired voices.21 

Hence, future studies should extend the validation of the 
CAPE-Vf to other Francophone populations, allowing for 
a broader and more culturally and linguistically adapted 
use of the CAPE-Vf. Validation with other voice clinicians, 
such as ENT specialists and phoniatricians, as well as with 
researchers, would also be desirable to confirm the re-
levance of using the CAPE-Vf in various clinical and re-
search contexts. Of note, a separate version of the CAPE-V 
is currently being validated in Quebec French. 

A potential bias was introduced by some participants 
mentioning their SLP treatment or underlying pathology 
during the semispontaneous speech task, despite our in-
tention to mask the diagnosis. In clinical use cases, how-
ever, the diagnosis is most often known to the clinician and 
can impact their perceptual assessment. Similarly, for pitch 
ratings, the speaker’s age and sex are known to the rater in 
clinical use cases. This information was not presented to 
the raters in the present study, forcing them to provide a 
decontextualized rating. Additionally, assessing voices so-
lely based on audio recordings excluded the observation of 
physical manifestations of dysphonia (eg, posture, muscle 
tension, and breathing patterns), which are important in a 
comprehensive voice assessment and can enhance the per-
ceptual assessments, particularly for the “strain” and 
“asthenia” parameters.60 It can be assumed that real-world, 
multimodal evaluation in a clinical setting would therefore 
result in an even better reliability of the CAPE-Vf. 

The imbalance in the composition of listening lists due to 
the dropout of eight of the original 21 judges also limits the 
robustness of the reliability and correlation results. Future 
studies should ensure a more balanced distribution of 
raters across different voice samples. 

Further future perspectives emerge from the present 
study to continue improving the CAPE-Vf protocol, to 
optimize its use in clinical and research settings, and to 
expand our knowledge of vocal perception. 

We made the deliberate choice not to offer training ses-
sions or anchor voices in the present study to provide as-
sessment conditions that match the intended use of the 
CAPE-Vf protocol in clinical settings. This choice reflects 
the methodologies of other CAPE-V adaptation studies 
such as.24 However, other studies used anchor voices or 
provided a specific training (eg,14,28,30,31,33), or only in-
cluded listeners that were already familiar with the CAPE- 
V protocol (eg,23,26,28). For a better inter-rater reliability of 
the CAPE-Vf, providing clinicians with anchor samples and 
training sessions is an important future perspective. Indeed, 
it is recognized in the literature that these strategies im-
prove the degree of agreement and reduce score variability 
between raters by harmonizing the raters’ internal referents 
of pathological voice qualities61,62. This training could be 
included in a future digitized version of the CAPE-Vf. 

Despite the low inter-rater reliability, the median abso-
lute differences did not exceed 18.9 mm on the VAS for any 
CAPE-Vf parameter. This suggests that, while raters may 
differ in their scoring, the overall clinical impact may be 

limited. Future studies should explore the minimal detect-
able change and minimal important difference to under-
stand clinically meaningful changes on the scales and to the 
determine if the VAS scales are to be interpreted linearly. 

Moreover, future studies could explicitly require the 
raters to assess each task separately, as in.26 While this 
would not systematically be feasible in clinical contexts 
because of the time-consuming nature, it could inform 
about potential differences in the perception of vocal 
parameters depending on the task as well as about the 
importance of each task in the clinical voice assessment, 
adding to the fundamental literature about voice percep-
tion mechanisms. Specific methods such as the use of a free 
sorting task,63–67 should also shed light on the underlying 
cognitive and perceptual mechanisms used to classify voices 
based on individual qualities and test the hypothesis that 
expert listeners are able to consistently isolate and focus 
their attention on individual voice parameters in complex 
voice samples. 

Validation of the CAPE-Vf against instrumental mea-
sures could also be considered for future studies, to de-
termine how physiological modifications, as evidenced by 
acoustic or aerodynamic measures, are reflected in the au-
ditory perception of vocal parameters. However, it needs to 
be kept in mind that to date, overall severity, strain, 
breathiness, and roughness do not have consensual 
acoustic correlates, unlike pitch and loudness, which are 
easily measurable acoustically.68 Similarly, it would be in-
teresting to determine whether the sentences included in the 
CAPE-Vf protocol genuinely elicit the various vocal phe-
nomena and behaviors they are meant to provoke. To this 
effect, a targeted perceptual evaluation of vocal behaviors 
(eg, presence/absence of hard vocal onsets) could be com-
bined with visual analysis of spectrograms, as well as 
acoustic measures (eg, nasality for sentence 5, which could 
be quantified by the low tone-high tone ratio69) or aero-
dynamic measures (eg, subglottic pressure for sentence 4). 
This perspective seems particularly interesting to in-
vestigate as some studies70,71 have revealed significant 
correlations between the CAPE-V and vocal acoustic and 
aerodynamic measures. 

Finally, in light of the qualitative observations made in 
the present study, it also seems relevant to consider some 
modifications to the current CAPE-Vf protocol to improve 
its specificity and the efficiency of its use. Among these, we 
suggested modifying the scales for the pitch and loudness 
parameters. Considering the higher administration time for 
the CAPE-Vf, including the time needed to measure the 
VAS scoring, replacing the VAS by equal-appearing in-
terval scales (EAI) could also be considered. Indeed, both 
types of scales have been shown to provide linearly related 
ratings of vocal roughness and breathiness.72 The use of 
EAI instead of VAS has been implemented in the Man-
darin30 and in the Malay25 CAPE-V adaptations, to in-
crease the speed of ratings. Another possible solution to 
decrease the administration time could be to develop a 
digital version of the CAPE-Vf, in which case the rater 
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could place a cursor on the VAS, allowing for automatic 
extraction of the measurement. 

CONCLUSION 
The CAPE-Vf demonstrated good intra-rater reliability 
and construct validity, but lower inter-rater reliability for 
all vocal parameters but overall severity. The CAPE-Vf is a 
comprehensive, standardized protocol, including sustained 
phonation, targeted evaluation of vocal behaviors through 
specifically designed sentences, as well as a more ecological 
semispontaneous speech task. The psychometric super-
iority of the CAPE-V over the GRBAS found in our results 
has been reported as a common tendency throughout the 
CAPE-V validation studies and is one of the arguments in 
favor of its clinical use for more robust voice assessments. 
The creation of a future digital version of the CAPE-Vf 

could potentially address some of the shortcomings iden-
tified in the present study. 
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